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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: in paragraph 
0032 after equations 1 and 2, Etc is referred to as the differential temperature across 
thermocouple TC instead of T T c. Also in paragraphs 0061, 0062, 0069, 0070 and 0072, 
the second surface is given the reference number "36". This reference number is not 
within any of the figures. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 through 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Du et al. (U.S. 6,300,554) in view of Thery et al. (U.S. 4,717,786). 

Du discloses a thermopile as shown in figures 2A and 2B. 

Regarding claim 1, figure 2A shows a substrate having a first and second surface 
and having a first thermal portion and a second thermal portion, 22, a plurality of first 
traces, 35, extending between the first thermal portion and the second thermal portion 
(see figure 2B for plurality), a plurality of second traces, 36, extending between the first 
thermal portion and the second thermal portion. Figure 2B further shows a plurality of 
first junctions coupling the first and second traces in the first region, junctions H, and a 
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plurality of second junctions coupling the first artd second traces in the second region in 
series with the first junction, junctions C. 

Regarding claims 2, 3 and 4, Du discloses maintaining the junctions at 
substantially the same temperatures by surrounding the portions by mediums at 
different temperatures (column 12). 

Regarding claim 5, figure 2A shows a plurality of third traces that pass through 
the substrate, 43, and couples the first trace with the second trace to form one of the 
first and second junctions. 

The differences between Du and the claims are the requirements for metal 
traces, specific metals and specific junctions. 

Thery teaches a thermocouple array made with constantan or P doped silicon 
coupled with copper, iron, zinc, bismuth telluride or lead sulfide (column 4, paragraph 
4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the constantan and copper of Thery as the traces of Du 
because Thery teaches the materials are functional equivalents to the materials utilized 
by Du, specifically P doped silicon. Because Thery and Du are concerned with 
thermocouple arrays, one would have a reasonable expectation of success from the 
combination. Thus the combination meets the claims. 

4. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Du in view of Thery as applied to claims 1 through 7 above, and further in view of 
Onoue (U.S.P.G.Pub 2003/0121540). 
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The disclosure of Du in view of Thery is as stated above for claims 1 through 7. 

The difference between Du in view of Thery and claims 8 and 9 are the 
requirements of a specific interconnect structure. 

Onoue teaches a thermoelectric module with interconnecting pins as shown in 
figures 6 and 8. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the interconnecting pins of Onoue within the device of Du 
in view of Thery because the pins reliably ensure electrical connection between the 
conduction layers formed on surfaces of an insulating substrate (Onoue abstract). 
Because Du in view of Thery and Onoue are concerned with electrically interconnecting 
thermoelectric layers on opposite sides of an insulating material, one would have a 
reasonable expectation of success from the combination. Thus the combination meets 
the claims. 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Du in 
view of Thery, further in view of Onoue as applied to claims 8 and 9 above, and even 
further in view of Yamada et al. (U.S. 5,254,178). 

The disclosure of Du in view of Thery, further in view of Onoue is as stated above 
for claims 8 and 9. 

The difference between Du in view of Thery, further in view of Onoue and claim 
10 is the requirement of the conductive pins extending into the surroundings. 

Yamada discloses a thermoelectric module as shown in figure 1 with conductive 
pins that connect the p and n elements and extend into the surrounding medium. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the extending junctions of Yamada within the device of Du 
in view of Thery, further in view of Onoue because the extended junctions provide for 
better heat exchange with the surrounding materials to the junctions, thus improving the 
efficiency of the device. Because Du in view of Thery, further in view of Onoue and 
Yamada are concerned with thermoelectric elements, one would have a reasonable 
expectation of success from the combination. Thus the combination meets the claim. 
6. Claims 11 through 16 and 18 through 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Du et al. (U.S. 6,300,554) in view of Thery et al. (U.S. 
4,717,786), and further in view of Ladd et al. (U.S. 6,100,463). 

Du discloses a thermopile as shown in figures 2A and 2B. 

Regarding claims 12 and 20, figure 2A shows a substrate having a first and 
second surface and having a first thermal portion and a second thermal portion, 22, a 
plurality of first traces, 35, extending between the first thermal portion and the second 
thermal portion (see figure 2B for plurality), a plurality of second traces, 36, extending 
between the first thermal portion and the second thermal portion. Figure 2B further 
shows a plurality of first junctions coupling the first and second traces in the first region, 
junctions H, and a plurality of second junctions coupling the first and second traces in 
the second region in series with the first junction, junctions C. 

Regarding claims 13, Du discloses maintaining the junctions at substantially the 
same temperatures (column 12). 
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Regarding claim 15, figure 2A shows a plurality of third traces that pass through 
the substrate, 43, and couples the first trace with the second trace to form one of the 
first and second junctions. 

The differences between Du and the claims are the requirements for metal 
traces, specific metals, specific junctions and a backplane to couple multiple 
thermopiles. 

Thery teaches a thermocouple array made with constantan or P doped silicon 
coupled with copper, iron, zinc, bismuth telluride or lead sulfide (column 4, paragraph 
4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the constantan and copper of Thery as the traces of Du 
because Thery teaches the materials are functional equivalents to the materials utilized 
by Du, specifically P doped silicon. Because Thery and Du are concerned with 
thermocouple arrays, one would have a reasonable expectation of success from the 
combination. 

Ladd teaches a thermoelectric module that interconnects a plurality of 
thermopiles together with a backplane to electrically connect the thermopile slices 
(column 3, last paragraph). 

It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to interconnect a plurality of thermopiles as in Ladd with a 
backplane for a plurality of the thermopiles of Du in view of Thery because multiple 
thermopiles allows for a wide variety of voltages and currents to be utilized for a specific 
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application, and the combination with a backplane allows for easy power distribution 
circuits. Also the selection of a predetermined voltage/current for a single 
thermocouple, a plurality of couples in a thermopile, and a plurality of thermopiles in an 
array are dependent on the specific application. It is well known within the art to make 
such a selection, and then design the thermocouple, thermopile and array of 
thermopiles to produce the required voltage/current for the specific application 
conditions. Therefore the claim requirements are obvious over Du in view of Thery and 
Ladd. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Du in 
view of Thery, further in view of Ladd as applied to claims 1 1 through 16 and 18 through 
20 above, and further in view of Onoue (U.S.P.G.Pub 2003/0121540). 

The disclosure of Du in view of Thery, further in view of Ladd is as stated above 
for claims 11 through 16 and 18 through 20. 

The difference between Du in view of Thery, further in view of Ladd and claim 17 
is the requirement of a specific interconnect structure. 

Onoue teaches a thermoelectric module with interconnecting pins as shown in 
figures 6 and 8. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the interconnecting pins of Onoue within the device of Du t 
in view of Thery, further in view of Ladd because the pins reliably ensure electrical 
connection between the conduction layers formed on surfaces of an insulating substrate 
(Onoue abstract). Because Du in view of Thery, further in view of Ladd and Onoue are 
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concerned with electrically interconnecting thermoelectric layers on opposite sides of an 
insulating material, one would have a reasonable expectation of success from the 
combination. Thus the combination meets the claim. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Fick whose telephone number is (571) 272- 
6393. The examiner can normally be reached on Monday - Friday 7 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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